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CIIPABKA 

OeflepanbHbiM mhcthtyt npoMbiwjieHHow co6cTBeHHoc™ (Aanee - Mhcthtyt) HacToami/iM 
yflocTOBepfieT, mto npn.no>KeHHbie MaTepwanbi hbji^jotch TOMHbiM Bocnpon3BefleHi/ieM 
nepBOHaManbHoro onucaHi/m, cfropMynbi, pecfcepaTa n HepTewefi (ecnn HMetoTC*) 33HBKM 
Ns 2004108580 Ha Bbiflany naTeHTa Ha M3o6peTeHne, noflaHHOM b Hhcthtyt b MapTe Mecnue 
22 ah* 2004 rofla (22.03.2004). 

Ha3Bamie w3o6peTeHM5i: PeaicropHa* ycTaHOBKa 

3aHBMTenb: rOPfll/IEHKO naBen CepreeBUM 

CMHbKOB TeHHaAMii Buktopobum 

AeiicTBMTejibHbie aeTopbi: TOPAHEHKO naBen CepreeBun 
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nojiyneHHS KanecxBeHHoro npoayKxa (otokchae xnxana bbicokoh cxeneHH 

6ejIH3HBl). 

3aflaHeH, Ha pemeHHe Koxopofi HanpaBneHO npeflJiaraeMoe xexHHnecKoe 
pemeHHe, flBJiaexca oGecneneHHe bosmo^khocxh HcnojitsoBaHna peaKHHOHHoii 
ycxanoBKH flJia peannsaHHH (|>xopHAHOH xexHOJiorHH nepepa6oxKH 
xHxaHco«ep»amero cBipBa, c nojryneHHeM 6e:ioro h KpacHoro nnrMeHxoB 

TexHHnecKHH pesyjibxax, nojrynaeMBiH npn penieHHH nocxaBJieHHOH 
sa^aHH BBipaacaexca b noBBiiueHHH Ha^eacHOCxH h pa6oxocnoco6HOCXH 
ycxaHOBKH b ycnoBHax npHMeHeHH* BBicoKoarpeccHBHBix ^ropnflcoflepacamnx 
MaxepnanoB, b nponeccax nepepa6oxKH xHxaHcoflepacamero CBipB*, c 
nojiyneHHeM 6ejioro h KpacHoro nnrMeHxoB. KpoMe xoro, oGecnenHBaexca 
BBicoKaa nojiHoxa HcnojiBSOBamiH CBipBa, bbicokhh bbixoa h 6enH3Ha npoayKxa. 
KpoMe xoro, no cpaBHeHHio c «xnopHflHOH» xexHOJioraeH nepepa6oxKH 
ynpomaexca xexHonorHHecKHH nponecc (HCKJUonaexca Heo6xoflHMOCxb sxana 
MexaJinypranecKoro nepe^ena, noJiyneHHa xnopa h apyrax 3HeproeMKHX 
onepaHHH, a no cpaBHerano c «cyjiB<|>axHOH» xexHOJioraeH nepepa6oxKH, 
cymecxBeHHO 6ojiee BbicoKoe KanecxBO npoayicra h oxcyxcxBHe oxxoaob, o6i»eM 
Koxopbrx cymecxBeHHO npeBBimaex bbixoa roxoBoro npo^yKxa (Ha 1 xoHHy 
SHOKCHfla xHxaHa nojiynaexca no 3 xohh cepHOKHcnoro acejiesa h flo.4 m 3 
rHflpojiH3HOH cepHOH khcjioxbi , pereHepamra Koxopofi oneHB xpyflHa). 

nocxaBJieHHaa sa^ana peniaexca xeM, hxo peaKxopHaa ycxaHOBKa, 
coflepaeamaa peaKxop, CBasaHHBiH c HcxoHHHKaMH peareHXOB, koxo P bih 
nocpe^cxBOM pasrpysoHHoro ysjia CBasaH c annapaxaMH nocneflyiomeH 
nepepa6oxKH npoflyKXOB peaKHHH, npn 3xom, peaKxop, annapaxBi h flexajiH 
ycxaHOBKH BBinojiHeHBi H3 Maxepnana cxoHKoro k BOSfleiicxBHio 
KOHxaKXHpy K) ehhx c hhmh peaKHHOHHBix MaxepHajiOB, OXJIHHaeXCH xeM, HXO B 
KanecxBe hcxohhhkob peareHXOB HcnojiB30BaHBi 6yHKep, ajih xBep#oro 
xHxaHcoAep^camero Maxepnana, HanpHMep HJiBMeHHxa, h hcxohhhk ^xopn^a 
aMMOHHfl, pasrpysoHHBiH yseji coflepacnx 4>HJiBxpaxHBra, ninaMOBBiH h 
rasooxBOA^iHHH bbixoabi, npn 3xom, rasooxBOflaiHHH bbixoa peaKXopa CBHsaH c 



nHTaxeneM aMMHaKa, $HJiBTparaBiH bbixo# peaKTOpa cBS3aH c nepBBiM 

4>HJIBTpOM, (|)HJ[BTpaTHBIH BBIXOfl KOTOporO CBSSaH, CO BTOpBIM 4>HJIBTpOM, 
4>HJIBTpaTHBIH BBIXOfl KOTOporO CBS3aH C nOJIOCTBK) peaKTOpa rHflpOJIH3a, BBIXOfl 
KOTOporO B CBOK) OHepeflB CBS3aH C TpeTBHM (|>HJIBTpOM, HIJiaMOBBIH BBIXOfl 

KOToporo cBH3aH c nepBOH cyniHJiKOH-^HcnepraTopoM, uuiaMOBBiii bbixoa 
kotopoh cB33aH c 3arpy30HHBiM y3JioM nepBoro peaKTOpa nHporaApojiH3a, 
bbixo# KOToporo CBS3aH c eMKOCTfcio flJifl xpaHeHHS 6ejioro nnrivieHTa, npn s-tom, 
ra300TBOflsiHHe bbixo^bi BToporo $HJiBTpa, nepBOH cyniHJiKH-flHcnepraTopa, 
TpeTBero $HJiBTpa h nepBoro peaKTOpa nHporaflpojiH3a cBS3aHBi c hctohhhkom 

4>TOpHfla aMMOHHS, KpOMe TOrO, IIHTaTeJIB aMMHaKa CBS3aH CO BTOpBIM (|>HJIBTpOM 

jj nojiocTBio peaKTOpa rH£pojiH3a, npn stom, hctohhhk ^ropum aMMOHHS, 
flonoJiHHTejiBHO, CBS3aH c nonocTBio peaKTOpa riwpojiH3a, KpoMe Toro, 
ninaMOBBie bbixo^bi peaKTOpa h nepBoro (|>HJiBTpa cBS3aHBi co BTopofi 
cyniHJiKOH-flHcnepraTopoM, HiJiaMOBBifi bbixo# kotopoh CBS3aH c nojiocTBio 
BToporo peaKTOpa nHporHApojiroa, bbixoa KOToporo CBS3aH c cmkoctbio flss 
xpaHeHHH KpacHoro nHmeHTa, npH stom, ra300TBOflsmHe bbixo^bi BTOpOH 
cyniHJiKH-AHcnepraTOpa h BToporo peaKTOpa nHporHflpojiH3a cBS3aHBi c 
hctohhhkom $TOpHfla aMMOHHS, KpoMe Toro, nojiocTH nepBoro h BToporo 
peaKTopoB nHporaflpoJiH3a cBssaHBi c hctohhhkom napa nocpeflCTBOM 
naponpoBOflOB. KpoMe Toro, hctohhhk ^TopH^a 3mmohm coaepaarr 

HaKOnHTeJIB $TOpHfla aMMOHHS, CBH3aHHBIH C nHTareJieM $TOpH£a aMMOHHH, 

nepe3 HcnapHTejiB, napoBOH bbixoa KOToporo, nepe3 KOHfleHcaTop CBS3aH c 
eMKOCTBK) #JIS XpaHeHHS aMMHaHHOH BOflbl, npH 3TOM, b KanecTBe bbixoaob 
HCTOHHHKa <|>TOpHfla aMMOHHS HCnOJIB30BaHBI BBIXOflBI nHTaTeJIS <J)TOpHfla 
aMMOHHS, a B KaHeCTBe BXOflOB HCTOHHHKa (J)TOpHfla aMMOHHS HCnOJIB30BaHBI 

bxo/jbi HaKonHTejis (J)TopHAa aMMOHHS. KpoMe Toro, nHTarejiB (|>TopHfla 
aMMOHHS cBS3aH c nHTaTejieM aMMHaKa, nepe3 HarpeBaTejiB. KpoMe Toro, 

HIJiaMOBBIH BBIXOfl BTOpOrO (j)HJIBTpa CBS3aH CO BXO^OM nepBOTO (|)HJIBTpa. KpOMe 

Toro, nojiocTB peaKTOpa rHflponH3a, cBS3aHa c hctohhhkom MOflH^HKaTopoB. 



4 

ConocTaBHTejifcHMH aHanH3 npH3HaKOB 3aaBneHHoro penieHH* c 
npH3HaKaMH npoTorana h aHanoroB CBH^eTeuBCTByeT o cootbctctbhh 
3aaBJieHHoro pememra KpHTepHio "HOBH3Ha". 

npH3HaKH oTJiHHHTejibHOH HacTH 4>opMynbi H3 o 6p eTeHHS oSecneHHBaioT 
pemeHHe cue^yiomnx cjpyHKHHOHajibHbix 3a#an: 

D[pH3HaKH «b KanecTBe hctohhhkob peareHTOB HcnojiB30BaHLi 6yHKep, ajih 
TBepfloro THTaHCOflepracamero MaTepnaJia, HanpHMep HJibMeHHTa, h hctohhhk 
(J)TopHfla aMMOHHH» o6ecneHHBaK>T peajiH3aHHio nepBoro 3Tana 4>TOpH«HOH 
TexHOJioraH nepepa6oTKH THTaHCOflepacamero cbipba - «BCKpBiTHe» HCXOAHoro 
npoflyicra (ero nepeBOA b 4>H3HKO-xHMHHecKoe cocToamie, o6ecneHHBaiomee 
bo3mo5khoctb peajiH3auHH nocne^yiomero 3Tana nepepa6oTKH). 

E[pH3HaKH «pa3rpy30HHBIH y3eJI CO^epaCHT (|>HJIbTpaTHBIH, niJiaMOBBIH H 

ra300TB0flamHH bbixoabi», o6ecneHHBaioT KOMMyramno nepe^any npo^yKTOB 
peaiajHH b cooTBeTCTByiomHe «TexHOJiorHHecKHe nenoHKH», npn stom, 
nocneflHHH (BMecTe c npH3HaKOM - «ra300TBOflamHH bbixoa peaKTOpa CB*3aH c 
nHTaTejieM aMMHaKa») HCKJUonaeT noTepio aMMHaxa (oTXOAa Ha nepBOM 3Tane 
nepepa6oTKH, ho b tomg Bp cms oAHoro H3 peareHTOB HcnojiB3yeMBix Ha 
■ cjie^yiomHX 3Tanax). 

ripH3HaKH «<|>HJIBTpaTHBIH BBIXOA peaKTOpa CBH3aH C nepBBIM $HJIBTpOM, 
(J) H JIBTp aTHBIH BBIXOA KOTOpOrO CBa3aH, CO BTOpBIM (|>HJIBTpOM, <J)HJIBTpaTHBIH 

bbixoa KOToporo CBH3aH c nonocTBio peaKTOpa rHApoJiH3a» onHCBiBaiOT «jihhhk> 
tohkoh ohhctkh $HJiBTpaTa» TexHOJiorHHecKofi uenoHKH nojryneHHa 6enoro 
imrMeirra, ot c o eflHH eHHH acene3a, T.e. o6ecneHHBaK>T y^aneHHe Tex npHMecen, 

np H cy TCTB H e KOTOpBIX B TOTOBOM npO^yKTe He n03BOJIHT o6ecneHHTb BBICOKyK) 

CTeneHb ero 6enH3Hbi. 

IlpH3HaKH yKa3biBaK>mHe, hto bbixoa peaKTOpa rHAponH3a cBH3aH c 

«TpeTBHM (|)HJIbTpOM 5 HIJiaMOBBIH BBIXOA KOTOporO CB33aH C nepBOH CyiHHJIKOH- 

AHcnepraTopoM, nraaMOBBiii bbixoa kotopoh CBjreaH c 3arpy30HHBiM y3noM 
nepBoro peaKTOpa nnporHApoJiH3a» onHCBiBaioT «y3eji o6e3BO>KHBaHHfl» 



OKco4>TopoTHTaHaTa aMMOHHH b xexHOJiorHHecKOH ueno*nce nonyneHHa 6ejioro 
nnrMeHTa, o6ecneHHBaiomHH ero no^roTOBKy k nnporHApojiH3y. 

HaJiHHHe nepBoro peaKTopa nnporaApoJiHsa o6ecneHHBaex (BMecTe c 
npHSHaKOM, peraaMeHTHpyiomHM noflKraoHeirae iiojiocxh peaKxopa k Hcxo-mnicy 
napa) bo3MO)khocxb nepepa6oxKH oicco^xopoxHxaHaxa aMMOHHH b 6ejibiH 
nnrMeHT h nepe^any ero b cmkocxb ajih xpaHemra Senoro irarMeHxa. 

npnsHaKH «ra300TB<wmHe bbixoabi BToporo 4»HJitTpa, nepBOH cyniHJiKH- 
AHcnepraxopa, xpexBero <£)HJiBxpa h nepsoro peaxxopa iraporaApojiHsa CBasaHBi 

C HCTOHHHKOM $TOpHfla aMMOHH5I» o6ecneHHBaK)T MHOrOKpaTHOCTB 

HcnojiBSOBaHH* 3xoro pearenxa, CHHacaa ero pacxo* h, xeM combim, yjiynuiaex 
T exHHKO-3KOHOMHHecKHe noicasaxejiH npouecca nojiyneHHa 6ejioro imrMeirra. 

npHSHaKH «nHTaTeJIB aMMHaKa CBflSaH CO BTOpBIM <|)HJIBXpOM H nOJIOCTBK) 

peaKTopa raflpojiH3a» o6ecneHHBaiox ocaacAeroie acenesocoAepacaiimx 

KOMHOHeHTOB H3 paCTBOpa OKCO^TOpOTHTaHaTa aMMOHM H, TeM CaMBIM, 

nojraoxy ero oxAejieima npH <|)H.nBXpau,HH. 

npH3HaKH «HCTOHHHK $TOpHfla aMMOHHa, AOIIOJIHHXejIBHO, CBH3aH C 

nojiocTBio peaKTopa raflpoJiH3a» o6ecneHHBaiox raspojiHS oKco4>xopoxHxaHaxa 

EMMOHM. 

n P H3HaKH «nuiaMOBBie bbixoabi peaKxopa h nepBoro 4>iuiBxpa co Bxopofi 
cyuiHJiKOH-^HcnepraxopoM, niJiaMOBBin bbixoa koxo P oh CBasaH c sarpysoHHBiM 
ysjiOM Bxoporo peaKxopa nuporiiApoJiHsa, bbixoa xoxoporo cBasaH c eMKoexBK) 
AJia xpaHeHHa KpacHoro nHrMeHxa» iiosbojmiox noAroxoBHXB Maxepnaji k 
nnporaflpojiHsy re K ca<|>xopo(|>eppaxa aMMOHHH b xexHOJioranecKOH uenoHKe 
nojiyneHHa KpacHoro nnrMeHxa h npoBecxH nponecc nuporHAponiisa (npn 
noABOAe napa), TeM caMBiM, oeecneHHBaexca nonHoxa HcnojiBSOBami* 
HCxoAHoro Maxepnajia, sa cnex pacninpeHHH cnenxpa nojiynaeMBix npoAyKxos h 
noBBimaexcs nojmoxa HcnojiBsoBaHHH peareHxos (npn coBMecxnoft «pa6oxe» 
npHSHaKa c npHSHaicaMH «ra3ooxBOAsm.He bbixoabi Bxopoii cyniHJiKH- 
AHcnepraxopa h Bxoporo peaxxopa rmporHApoJiHsa CBSsaHBi c hcxohhhkom 

(|)XOpHAa aMMOHM))). 



n P H3 H aKH BToporo nyHKTa <£>opMyjiBi onncBiBaioT bosmo^khbih BapnaHT 
KOHCTpyKTHBHofi peannsanHH HCTOHHHKa 4>TopHAa aMMOHM, KpoMe xoro, OHH 
no3BomiK>T yTHJiH30BaTB h36bitok BOflti, coflep>KameH aMMHaic, c nojiyneHHeM hs 
Hero flonojiHHTenBHofi n po,zryKHHH. 

npasHaKH TpeTbero nyHKTa hosbojihiot bochojihhtb noTepio aMMHaKa no Mepe 
ero pacxoAOBaHiw (yAajiemra c napaMH boabi). 

npnsHaKH neTBepToro nyHKTa nosBOJiaioT hckjuohhtb noTepio hcxoahoto 
MaTepHaiia npnroflHoro ajih nonynemiH KpacHoro nnrMeHTa. 

npnsHaKH naToro nyHKTa nosBOJunoT «ynpa B jraTB» KanecTBOM nojiynaeMoii 

npoayKHHH. 

Ha (|)Hr.l noKasaHa cxeMa ycTaHOBKH; Ha <|>Hr. 2 noKasaH paspes peaKTopa 
bck P bithh; Ha <£>Hr. 3 noKasaH paspes nepsoH CTyneHH peaKTopa nnporHApojiHsa; 
H a 4>ht. 4. noKasaH paspes BTopon CTyneHH peaKTopa nHponwpojiHsa. 

Ha nepTe^cax noKasaHBi peaKTop 1, CBasaHHBra c 6yHKepoM 2 h 

HCTOHHHKOM 3 (|)TOpHfla 3MMOHM. TaK^e HOKasaHBI ^HJlBTpaTHBIH 4, IHJiaMOBBIH 

5 h rasooTBOflamHH 6 bbixoabi peaKTopa 1, nHTaTejiB aMMHaKa 7, nepBBifi (J>hjibtp 

8, C (j) HJIBTp aTHBIM 9 H HIJiaMOBBIM 10 BBIXOflaMH, BTOpOH $HJIBTp 11, C 
' (J)HJIBTpaTHBIM 12 H HIJiaMOBBIM 13 BBIXOflaMH, peaKTOp THApOJIHSa 14, BBIXOA 15 
KOTOpOTO CBSSaH C TpeTBHM $HJIBT P OM 16, IHJiaMOBBIH BBIXO* 17 KOTOpOTO 

cB^saH c nepBOH cyumjiKOH-AHcnepraTopoM 18, mjiaMOBBifi bbixoa 19 koto P oh 
cBHsaH c sarpysoHHBiM ysjioM 20, nepBoro peaKTopa nnporHflpoJiHsa 21, bbixoa 
KOToporo CBHsan c.eMKOCTWO 22 ajih xpaneHH* 6enoro nnrMeHTa. OHJiBTpaTHBifi 
bbixoa 4 peaKTopa 1 csasaH c nepBBiM (£>hjibt P om 8, a ero nuiaMOBBiH bbixoa 5 

CBflSaH CO BTOpOH cyinHJIKOH-flHCnepraTOpOM 23. raSOOTBOA^mHH 6 BBIXOfl 

peaKTopa 1 CBasaH c nHTaTejieM aMMHaKa 7. npn 3tom, 4»HJiBTpaTHBra bbixos 9 
nepBoro (|>HJiBTpa cBflsaH co bto P bim 4>hjibt P om 11, a ero uuiaMOBBiH bbixoa 10 
cB^saH co BTopon cyinnnKOH-flHcnepraTopoM 23. npnneM (|)HJiBTpaTHBiH bbixo^ 

12 BToporo (|)HJiBTpa cB^saH c peaKTopoM rHApoJinsa 14, a ero nuiaMOBBiH bbixoa 

13 CB^saH co bxoaom nepBoro (|)HJiBTpa (4>HJiBTpaTHBiM bbixoaom 4 peaKTopa 1). 
KpoMe Toro, noKasaHBi rasooTBOflflmHe bbixo^bi 24 BToporo $HJiBTpa, nepBoft 



cyniHJiKH-AHcnepraTopa, T peTi>ero $HJiBTpa, nepBoro peaKTopa iraporiwpojiHsa, 
BTopoii cyniHJiKH-AHcnepraTopa h BToporo peaKTopa nnporHApojiHsa 25, 
KOToptie nocpe^cTBOM c6opHBix rasonpoBOAOB 26 cBasaHBi c HaKomrrejieM 27 
HCTOHHHKa 3 $Topnm aMMomia, KpoMe Toro, noKasaH nHTaTejib aMMHaica 7, 
KOTopwH nocpeACTBOM rasonpoBOfla 28 cBflsaH co BTOpBiM 4>HJiBTpoM 11 h 
nojiocTBio peaKTopa raflpojiHsaH, npn 3tom, HHTaTenB 29 h croHHHica 3 4>TopH#a 
aMMOHHa cBasaH h c nojiocTBio peaKTopa raApojinsa 14, h c hojioctbio peaKTopa 
1 h c HarpeBaTeJieM 30, TaKace noKa3aHa cmkoctb ana xpaHeHM KpacHoro 
nnrMeHTa 31, KOTopaa cBasaHa c bbixo^om BToporo peaxxopa nnporHApojiHsa 25, 
KpoMe Toro, noKasaH hctohhhk napa 32, kotopbih CBSsaH c HOJiocTaMH nepBoro 
h BToporo peaKTOpoB nnporH«pojiH3a nocpe^cTBOM naponpoBOflOB 33. KpoMe 

TOrO, HCTOHHHK 3 4>TOpH«a aMMOHM CO^epHCHT HaKOnHTeJIB 27 4>TOpHfla 

aMMOHHa, cBHsaHHBiii c HHTaTejieM 29 4>TopH#a aMMOHHa, nepes HcnapHTenB 34, 
napoBoii bbixoa KOToporo, nepes KOHAeHcarop 35 cB^saH c cmkoctbio ana 

XpaHeHHH aMMHaHHOH BOflBI 36. ripH 3TOM, B KaHeCTBe BBIXOflOB HCTOHHHKa 3 
4>TOpHfla aMMOHM HCHOJIB3yK)T BBIXOflBI HHTaTeJIH 29 4>TOpHAa aMMOHM, 
BBIHOJIHeHHBie B BHfle Tpy6onpOBOflOB 37, a B KaHeCTBe BXOflOB HCTOHHHKa 
<J)TOpHfla aMMOHHS HCnOJIBSOBaHBI BXOABI HaKOnHTeJIfl 27 0>TOpHAa aMMOHHH, 

BBinojiHeHHBie b BHfle c6opHBix rasonpoBOflOB 26. KpoMe Toro, HHTaTenB 29 
<|)TopHAa aMMOHM cBasaH c nHTaTejieM aMMHaxa 7, nepes HarpeBaTeJiB 30. 
KpoMe Toro, nonocTB peaKTopa raApojiH3a, cB23aHa c hctohhhkom 

MOflH(|)HKaTOpOB 38. 

nocKOJiBKy 3aaBJiaeMaa peaicHHOHHaa ycTaHOBKa npeAHa3HaHeHa ajia 
peannsaHHH <i>TopH#HOH TexHOJionra nepepa6oTKH THTaHco#ep5Kamero cbipbh, 
Bee ee ysjiBi : peaKTop, peaKTOpBi nnporHflpojiHsa, rHflpoiiH3a, (|)HJiBTpBi, 
cyniHJiKH-AesHHTerpaTOpBi, Tpy6onpoBOflBi h flpyrae ajieMeHTBi, 
KOHTaKTHpyiomHe c arpeccHBHBiMH, 4>TopHACOflep»caH^HMH peareHTaMH h 
peaKHHOHHBiMH MaTepHanaMH BBinojiHeHBi H3 Maxepnana HMeiomero ctohkoctb 

K B03fleHCTBHK> KOHTaKTHpyiOIHHX C HHMH peaKHHOHHBIX MaTepHaJIOB (b 

npe^enax pa6onHx TeMnepaTypHBix £Hana30HOB). 
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L(ejiecoo6pa3HO HcnontsoBaTB BepTHKajiBHyio (HHCXOflamyio) 
KOMnoHOBKy ycTaHOBK, npn KOTopofi annapaTbi o6ecneHHBaiomHe nepBbie 
TexHonoranecKHe onepanHH pasMemaioTca Bbiine annapaTOB o6ecneHHBaiomHX 
nocneAyiomHe TexHOJiorHnecKHe onepanHH, hto hosbojiht Jierxo nepeMemaTb 
imiaMOBHAHBie peara^HOHHHe MaTepnanBi no TexHOJioranecKOH nenoHKe noa 

fleficTBHeM hx Beca. 

B KanecTBe peaKTOpa'l (cm.^ht.2) HcnojiB3yeTca peaicrop H3BecTHofi 

KOHCTpyKTHBHOH CXeMBI, BKJIIOHaiOIIlHH HenOflBH5KHBIH repMeTHHHBIH 
nHJIHHApHHeCKHH KOpnyC C BepTHKaJIBHOH IIpOflOJIBHOH OCBK>, B nOJIOCTH KOToporo 

pasMemeH BpanjaioinHHca Ban c m e manKaMH 39, cHa6aceHBra peryjnrropoM 
CKopocTH BpameHHa. Hepes KptmiKy Kopnyca peaKTopa nponymeHBi naTpy6KH - 
sarpysoHHBiH 40, (cfisraaHHufi c 6yHKepoM 2) h peareHTHBifi 41 (cBasaHHBiH c 

HCTOHHHKOM 3 $TOpHfla aMMOHHH), a TaiGKe (|)HJIBTpaTHBIH 4, ra300TBO«HmHH 6 

BBixoflBi peaKTopa. IUnaMOBBiH 5 bbixoa peaKTopa ycTpoeH b flHHine peaKTopa. 
PeaKrop paccHHTaH Ha TeMnepaTypBi 100-120°C. 3a#aHHBiH TeMneparypHBiH 
peacHM o6ecneHHBaeT TennonoflBOflHiUHH ysen 42, BBinojmeHHbiH b BH^e py6aniKH 
(^onojiHHTejiBHOH o6ojiohkh), pasMemeHHOH Ha HH5KHen nacTH Kopnyca h flHHine 
peaKTopa, noAKJHoneHHOH k HCTOHHHKy TeiuioHOCHTejia (Ha nepTeacax He noicasaH). 
Kopnyc peaKTopa BBinojiHeH hs KOHcrpy kuhohhoix) MarepHana - xhmhhcckh 
cTOHKoro xpoMO-HHKeneBoro cnnaBa rana 06XH28M#T, a ero BHyTperawa 
noBepxHocTB KOHTaKTHpyiomaa c peareHTaMH, h apyrae fleTajin h ysjiBi, 
pa3MemeHHBie b nojiocra Kopnyca peaKTopa, BunojraeHii H3 Manma hjih H3 
rpa(|)HTonjiacTa hjih CTeKJioyraepofla hjih >Ke cHa6»ceHBi 3amHTHBiM noKpBiTHeM H3 
Ha3BaHHBix MaTepnajioB. 

TlepBblH $HJIBTp 8 H BTOpOH $HJIBTp 1 1 no KOHCTpyKHHH He OTJIHH aiOTCfl 

ot H3BecTHBix annapaTOB aHajioraHHoro Ha3HaneHHa (KpoMe MaTepnajia, 
HcnojiBsoBaHHoro hx BBinoJiHeHHa h repMeTKHHOcra pa6onero 

np o cTp aH ctb a) . ,Hpyr ot Apyra ohh OTJinnaiOTCH tojibko pa6oHHMH napaMeTpaMH 
^HJiBTpyiomux y3JioB (BTopofi 4>hjibtp 11 o6ecneHHBaeT 6oJiee TOHKyio 



<|)HJTbTpamiIO, KpOMe TOrO, BTOpOH $HJIbTp nOflKJIbOHeH K nHTaTeJIK) 7 aMMHaKa H 

CHa6>KeH ra300TBOA«mnM bbixoaom 24) . 

PeaKTOp raflpojiH3a 14 He oTJinnaeTCfl ot H3BecTHbix annapaTOB 
aHajiorHHHoro Ha3HaHeHH5i (KpOMe MaTepnana, ncnojn>30BaHHoro flJifl ero 
BbinoJiHeHHH, repMeTHHHOCTH pa6onero npocTpaHCTBa, a Taicace KOJinnecTBa h 
Ha3HaneHHa y3JioB BBona-BbiBona peaicnHOHHbrx MaTepHajioB h nponyieroB). 

TpeTHH 4>HJIBTp 16 no KOHCTpyKHHH He OTJIHHaiOTCa OT H3BeCTHbIX 

annapaTOB aHaJioranHoro HasHaneHHa (KpoMe MaTepnana, Hcnonb30BaHHoro ana 
hx BtinojiHeHHa, repMeranHocTH pa6onero npocTpaHCTBa h aajiwrnsi 
rasooTBonamero Bbixona 24), BLinojiHeHHtix Ha ocHOBe neHTpn^yr, hto 
AHKTyeTCH KOHCHCTeHHHeH MaTepnana nonaBaeMoro Ha ero Bxon.. 

IlepBafl h BTOpaa cymnnKH-nncnepraTopbi 18 n 23 KOHCTpyKTHBHO 

nOflo6HBI (OTJIHHaiOTCfl TOnbKO npOH3BOflHTeJIbHOCTBK)) H He OTJIHHaiOTCK OT 

H3BecTHbix annapaTOB aHanoranHoro Ha3HaneHH5i (KpoMe MaTepnana, 
HcnojibsoBaHHoro ann hx BbinojiHeHna, repMera^HocTH pa6onero npocTpaHCTBa 
h HajiHHHH ra3ooTBon.5iinHx BbixonpB 24) 

3arpy30HHbie y3Jiw 20 nepBoro 21 h BToporo 25 peaKTopoB 
nnporaflpojinsa BbinoJiHeHbi b Bnne repMeranHbix eMKOCTeft, cBasaHHbix 
repMeTHHHbiMH h aK ji o HHbiMH KaHajiaMH o6ecneHHBaiomHMH «caMOTeHHyio» 
nonany cbinynnx MaTepnanoB b peaKTOpbi nnporn,n.ponH3a (hx HasHanemie - 
CTa6HHH3anHH bo BpeMeHH noTOKa 3arpyacaeMoro peaKHHOHHoro MaTepnana). 
IlepBbiH 21 n BTopofi 25 peaKTOpbi nHporanponH3a oTJinnaiOTCH ot peaKTopa 1 
KOHCTpyKTHBHofi cxeMOH (pa3MemeHneM hx npoflOJibHofi och non. yrjioM ao 10° 
k ropH30HTann) n BpamaiomnMca BOKpyr stoh och KopnycoM HHnHHnpHnecKon 
$opMbi, ycTaHOBJieHHbiM b HenoABHacHbix nan<|>ax (o6pa3yK>m.Hx co6oh 
HenoABH^CHbie TopnoBbie ctchkh Kopnyca). Hs-sa TpynHocTen non6opa 
MaTepnana ana H3roTOBJieHna BHyTpeHHHX noBepxHocTen peaKTopa, KOTopbin 

flOJI^CeH OflHOBpeMeHHO HMeTb BblCOKyiO XHMHHeCKyK) CTOHKOCTb K 

(|)TopHflcoflep^amHM MaTepnanaM h coxpaHSTb npoHHOCTb npn bmcokhx (no 
900°C) pa6oHHx TeMneparypax, nenecoo6pa3Hee Bcero npoBOAHTb nponecc 
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iraporHflpojinsa b flBa 3Tana (nepBtm - npn noHH^eHHBix ^o 300 - 350°C 
TeMnepaTypax, b ycnoBHHX MaKCHMantHBix ko HHeHTp anHH ^TOpHflQOflepacanmx 
KOMnoHeHTOB; c nocjieAyiomeH o6pa6oTKOH noJiyneHHoro Ha nepBOM 3 T ane 
MaTepnajia (KOHueirrpamis ^TopHACoflep^aiinix KOMnoHeHTOB b kotopom 
cHHJKeHa Ha nopaffOK h 6ojiee) npn 6onee bbicokom ypoBHe TeMnepaTyp- ,zjo 
900°C). Pjix 3Toro mo^kho HcnojiB30BaTB Kacxaa H3 ppyx nocjieflOBaTejiBHO 

CBJI3aHHBIX peaKTOpHBIX 6JIOKOB nHporHflpOJIH3a 43 H 44 OAHHaKOBOH 

KOHCTpyKHHH (oTJiHHaroiHHXca tojibko o6jihuobkoh BHyTpeHHero npocTpaHCTBa). 
Kopnyc nepBoro H3 hhx BBinojmeH H3 KOHCTpyiCHHOHHoro MaTepnaJia - 
XHMHHecKH CTOHKoro xpoMO-HHKejieBoro cnnaBa THna 06XH28M^T, a ero 
BHyTpeHHHH noBepxHOCTB KOHTaKTHpyromaa c peareHTaMH, h flpyrae ^eTajiH h 
y3JiBi, pa3MemeHHBie b nojiocTH Kopnyca peaKTopa, BBinojiHeHBi hs MarHHH hjih 
H3 rpa4>HTonJiacTa hjih CTeioioyrjiepofla hjih ace cHa6;aceHBi 3 aiu,HTHBiM 
noKpBiTHeM H3 Ha3BaHHBix MaTepHajioB. Kopnyc BTOporo H3 hhx BBinojraeH H3 
KOHCTpyKHHOHHoro MaTepnajia - xhmhhcckh CTOHKoro xpoMO-HHKejieBoro 
cnnaBa rana 06XH28M^T, a ero BHyTpeHHHH noBepxHOCTB, KOHTaKTHpy K) man c 
peareHTaMH BBinojiHeHa hs oKCH^a KpeMHHH (npeccoBaHHoro flncnepcHoro 
KBapna). KaacAMH H3 peaKTopHBix 6jiokob KacKa^oB (nepBoro h BToporo 
peaKTOpOB nnporHApoJiH3a 21 h 25) no^KJiiOHeH naponpoBOAOM 33 k HCTOHHHKy 
napa 32 (BBinojraeHHOMy b BH^e reHepaTopa neperpeToro napa H3BecTHOH 

KOHCTpy KHHH) . Ka^KflBIH H3 HHX TaK)Ke nOAKJIIOHeH ra300TBO«HJHHM BBIXOflOM 24 

k c6opHOMy ra3onpoBO^y 26. ITpHBO^Bi 45 Bpamerara KopnycoB peaKTopa, 
BBinojiHeHBi b BHfle 3JieKTpoABHraTeneH c pe^yKTopaMH, BBixo#HBie mecTepHH 46 

KOTOpBIX yCTaHOBJieHBI C B03M05KH0CTBK) B3aHMOfleHCTBHa C 3y6naTBIM BeHHOM 

47, acecTKO 3aKpenjieHHtiM Ha HHJiHHApHHecKOH nacTH Kopnyca Ka5Kfloro H3 
peaKTopHBix Gjiokob. Hcxo^hbih MaTepHan 3arpy»caeTca b nepBBiii peaicropHBiH 
6jiok 43, roTOBBiH npoflyicr BbirpyacaeTca H3 BToporo peaKTopHoro 6jioKa 44. B 
CBH3H c no^BH^cHocTBio KopnycoB KaKAoro H3 peaKTopHBix 6JIOKOB 
TenjionoflBo^amHH y3en 48 ^ojmeH o6ecnenHBaTB 6ecKOHTaKTHBiH HarpeB, 
nosTOMy b otjihhhh ot peaKTopa 1, nenecoo6pasHO, hto6bi oh 6biji 
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HHflyKimoHHoro rana (HanpHMep hs ajieicrpoMaraHTHBix hh W kto P ob, 
ycxaHOBJieHHtix Ha KontneBBix paMax oxBaTBiBaiomnx o6eHaHKy h 
ocymecTBJiafomnx 6ecKOHTaKTHBiH BBicoKOHacTOTHBifi nporpeB BHeniHefi 
o6ojiohkh peaKTopoB). BTopofi peaKTop nnponmpojiHsa 25 HMeeT aHanoraHHyio 

KOHCTpyKUHIO. 

Hctohhhk MO«H4)HKaTOpOB 38 BBinoJiHeH b BHfle 6yHKepa, 
repMerasHpoBaHHoro ot oKpyacaiomeH cpe^u, cHa6»ceHHoro cpe^cTBOM no^ann 

M0flH(|)HKaTOpOB (TOHKOflHCnepCHOH CMeCH COJiefi HHHKa, aJIIOMHHHa, HHpKOHa, 

KpeMHHa) b peaKTop raflpojiH3a 14 (HanpHMep, BBinonHeHHBiM b BH^e 
HaKJioHHOH Tpy6bi o6ecneHHBaiomeH caMOTeHHyio no^any CBinynero 
MaTepnana). 

Emkocth 22 h 31 fljw xpaHeHHS KOHeHHoro npo^yKxa (6ejioro h KpacHoro 
nnrMeHTOB) h cmkoctb /ura xpaHeHH* aMMHaHHoft bo^bi 36 no KOHCTpyKHHH 
no«o6HBi (oTJiHHHe b cpeflCTBax pa3rpy3KH eMKOCTefi, a TaioKe b MarepHajie - 
noBepxHOCTB eMKocTH 22, conpHKacaiomaac* c npo#yKTOM BBinojiHeHa H3 
MaTepnana jih6o He oKHCjraoiueroca, Jih6o flaiomero 6ecnBeTHbie npoflyKTbi 
OKHCJiemra). nnraTejiB 29 h HaKonHTejiB 27 4>TopHfla aMMOHna BBinojiHeHbi b 
BHfle repMeTHHHBix eMKOCTen Rim xpaHeHH* pacTBopoB 4>TopH^a aMMOHM, 
cHa6»ceHHBix cooTBeTCTByiomHMH h aco chbimh cpe^CTBaMH (Ha nepTeacax He 
noKa3aHBi). IlHTaTejiB 7 aMMHaica BBinojraeH b BHfle repMeraHHO 

3aKpBIBaK>meHCH eMKOCTH CHa6»eHHOH pa3flaTOHHBIMH y3HaMH H3BeCTHOH 

KOHCTpyKHHH BBinojiHeHHBix, HanpHMep, b BH#e KpaHOB, hs MaTepnana ctohkoto 

K B03aeHCTBHK) aMMHaKa. 

HcnapHTejiB 34, KOHfleHcarop 35 h HarpeBaTejiB 30 BBinojiHeHbi b BH^e 
TenJioo6MeHHBix annapaTOB, o6ecneHHBaiomHX jih6o noflBOfl Tenna k 
npoKanHBaeMBiM nepes hhx ^kh«kocthm (HcnapHTejiB 34 h HarpeBaTejiB 30), 
jih6o ot6op Tenna ot npoicaHHBaeMBix nepe3 hhx napo-JKHflKocTHBix noTOKOB 
(KOHAeHcaTop 35). 

Pa3BeMHBie fleTajiH KOpnycoB peaKTOpa, peaKTopoB nHpora,zn?ojiH3a, 
flpyrax annapaTOB ycTaHOBKH h KOHTaKTHBie noBepxHOCTH noflBHacHbix 
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coeflHHeHHH repMeTHSHpoBEHBi c HcnoJitsoBaHHeM ynnoTHHTejien (Ha nepxeacax 
He noKasaHbi) hs AocxaxoHHO ynpyroro, xhmhh e ckh cxofiKoro MaxepHana, 
npeAnoMTHTejitHO, nojiHMepHoro Ha ocHOBe yraenjiacxoB hjih nonnnponHJieHa, 
ecnn nocnesHHH Bbiflep>KHBaex paSonne TeMnepaTypbi peaKTopa. 

KpOMe TOrO, B COCTaB yCTaHOBKH BXOtfHX KOMHJieKX KOHXpOJIbHO- 

H3Me P HTejiBHOH annapaxypbi hsbccxhoh KoncxpyKUHH, He noKasaHHbifi Ha 
nepxoKax, o6ecneHHBaiomHH koHxpojib sa peacHMOM pa6oxbi (xeMnepaxypoH, 
ofoeMOM sarpysKH, KHCJioxHOcxbio cpeflbi h ApyraMH pa6oHHMH napaMexpaMH). 

3a*iBJieHHaa ycxaHOBKa pa6oxaex cjieayiomHM o6pa30M. 

B nojiocxb peaxxopa 1, hs 6yH K epa 2 nepes sarpysoHHbra naxpy6oK 40 
sarpyacaiox nopnino xHxaHOCOflepacamero cbipba, HanpHMep, HJibMeHHXoBoro 
KOHHeHxpaxa ochoboh xoxoporo sBJisexcs HJibMeHHX (FeTi0 3 ) h nepes 
peareHXHbra naxpy6oK 41 hb nnxaxejia 29 HCxoHHmca 3 4>xo P Hfla 3mmohm 

BBO^X BOAHblH paCXBOp ^XOpHCXOFO aMMOHHH (NH 4 F) (c 6oJIbHIHM H3 6bIXKOM 

nocneflHero), BKnionaiox b pa6oxy npHBOfl Bana MeniajiOK 39, o6ecneHH B aa 
HenpepbiBHoe nepeMeniHBaHHe peaicHHOHHbix KOMnoHeHXOB, h npoH3BOflax 
noAany xenjionocHxejia b xenJionoflBO^mHH ysen 42. BHeniHaa noBepxHoexb 
' peaKxopa 1, KOHxaxxHpyiomaH c xennoHocHxeneM, HarpeBaexca h ox#aex xenjio b 
nojiocxb peaKxopa, roborx xeMnepaxypy BHyxpn Hero #o 90 -110 °C. napbi 
aMMHaKa h bo^m oxroHHioxca nepes rasooxBOflsiUHH bbixoa 6. no HcxeneHHH 
BpeMeHH, Koxopoe onpeflejiaexca HanpHMep aMnnpHHecKH c ynexoM 
xe M nepaxypHbix napaMexpoB, KOHHeHxpaHHH peareHXOB h x.h. - ajm 
KOHHeHxpaxoB pasJinnaioinHxcfl no co^epacaHHio nonesHoro KOMnoHeHxa hjih 
ox6opoM npo6 hs peaKxopa h hx aiccnpecc-aHajiHsoM, hs peaxxopa yAanaiox 
o6pa30BaBiayK»cfl 3KH#Kyio <£paKHHio (nepes 4>HJibxpaxHbiH bbixo^ 4), 
coAepjKanxyio xoHKyio BSBecb HepacxBopHMbix $xopo<i>eppaxoB smmohm b 
pacxBope cj)xopoxHxaHaxoB aMMOHHH. 

£,anee b peaKxop 3arpy5Kaiox HOByio nopnino KOMnoHeHXOB h Bee 
noBxopaexca. C ynexoM hhkjihhhocxh nponecca «bckpmxhh» HCXo^Horo 
xnxaHCOnepacamero Maxepnana, H.ejiecoo6pa3Ho HM exb b pa6oxe hcckojibko 
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peaieropoB, jih6o Hcnojn>30BaTb npoMeacyTOHHbie HaKonHTenbHbie cmkocth 
o6beM KOToptix no3BonaeT o6ecnenHBaTb nocToaHHBiH no BpeMeHH o6beM 
no^aHH npo^yKTa BCKpbrraa hcxoahoix) MarepHana. 

Ecjih ocymecTBnaTB bboa BOflHoro pacTBopa <J)TopHCToro aMMOHHH noA 
oGteM 3arpy3KH TBep^oro peaKUHOHHoro KOMnoHeHTa (KOHneHTpara 
HJiBMCHHTa), 3TO Sy^eT AonoJiHHTenBHO cnocoScTBOBaTb nepeMeiniiBaHHK) 
peareHTOB ra30BBiMH ny3BipBKaMH Bbwejiaiomerocfl aMMHaKa. 

PerynHpya cKopocTb BpameHHfl Baua MenianoK 39, AoSnBaiOTCfl xoro, 
hto6bi nepeMeniHBaHne peaKUHOHHbix KOMnoHeHTOB npoHcxoAHJio 6e3 
H3nHUiHero B3MyHHBaHHH o6pa3yiomeHca jkhakoh $paKHHH (t.c 6e3 nepeBo^a 
Hacran TBepfloro KOMnoHeHTa, HMeiomiix AOCTaTOHHO 6ojiBiuyio 
rHflpaBJiHHecKyio, KpynHOCTb - He nojiHocTbio npopearapoBaBiHHX, bo 

B3BeUieHHOe COCTOflHHe). 

IIocKOJibKy, KpoMe none3Horo KOMnoHeHTa b cocTaBe HJibMeHHTOBoro 
KOHneHTpara npncyTCTByiOT h SajiJiacrabie KOMnoHeHTbi, no Mepe paGoTbi 
peaKTOpa 6ajniacTHbie KOMnoHeHTbi (nuiaMbi) HaKannnBaioTca b peaKrope, 
nepno^HHecKH, nocjie y^aneami o6pa30BaBnienca jkhakoh (j)paKHHH, nuiaMbi 
■ y^ajiaioT H3 nonocra peaKTOpa, OTKpbmaa wis. 3Toro mjiaMOBbiH BbixoA 5. 

flanee B3Becb HepacTBOpHMbix <|>TOpo<i)eppaTOB aMMOHM b pacTBope 
4)TopoTHTaHaTOB aMMOHHH noAaioT Ha nepBbiH (|)HJibTp 8, ocymecTBJiaiomHH 
nepBHHHoe pa3flejieHHe pacTBopa Ha injiaMOByio ^paKnino (cbflepjKamyio 
<|)Topo<|»eppaTbi aMMOHKs) h (|»HJibTpaTHyio 4>paKHHio (coAepJKanryio 

(|)TOpOTHTaHaTbI aMMOHHfl) H COOTBeTCTByK»mee KOMMyTHpOBaHHe Ha3BaHHbIX 

MaTepnanoB, cooTBercTBeHHo, b TexHOJiorHHecKyio nenoHKy nojiyneHHH KpacHoro 
nnrMeHTa hjih TexHOJioraHecKyio nenoHKy nojiyneHHa 6ejioro nnnvieHTa. 

B TexHOJiorHHecKofi nenoHKe nonyneHHa SeJioro nnrMeHTa (^HJibTparaaa 
4>paKHHH (coAep»:amaa cj)TopoTHTaHaTbi aMMOHHa) nocTynaeT Ha BTOpoM 4>hjibtp 
11, ocymecTBnaiomHH BTopyio (6ojiee TOHKyio) creneHb ohhctkh, npH 9tom 
no^ana bo BTopon (|)HnbTp aMMHaKa (H3 nHTaTena aMMHaKa 7), cnoco6cTByeT 
Koaryji^HHH conefi acenesa h BbinaAeHHio hx b ocaAOK. npH 3tom ninaMOByio 
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<|>paKmiio BosBpamaioT Ha Bxofl nepBoro <|>HJiBTpa 8 5 a <|>HJiBTpaTHyio no^aioT b 

peaKTOp THflpOJIHSa 14, W BBOflHT B KOHTaKT c boahbih pacTBopoM (|»TOpHCTOrO 
aMMOHHH (NH 4 F), aMMHaKOM H MO#H(|>HHHpyiOIH,HMH flo6aBKaMH, nOAaBaeMBIMH, 
COOTBeTCTBeHHO H3 HCTOHHHKa 3 $TOpHfla aMMOHHfl, nHTaTejifl 7 aMMHaxa H 

HCTOHHHKa MOflH<t>HKaropoB 38. B pesyjiBTaTe, Ha BBixo^e 15 peaKTopa 
rH«pojiH3a 14 nojiynaioT ninaM (nacTOBH,zuiyio Maccy) oKCO(|)TopoTHTaHaTa 
aMMOHM. 3tot Marepnaji o6e3B03KHBaioT oTroroia bo^hbih pacTBop 4>TopHfla 
aMMOHiw Ha TpeTBeM (J)HJiBTpe 16 h flocyniHBaa h HSMejiBHaa ero Ha nepBOH 
cyniHJiKe-AesHHTerpaTope 18. 3aTeM, nepes sarpysoHHtra yseji 20 CBinynHH 
oKco(|)TopoTHTaHaT aMMomra nponycKaioT nepe3 peaKTopHBie 6jiokh 
nHpora,npojiH3a 43 h 44 nepBoro peaKTopa nHporaflpojiH3a, Ky«a oflHOBpeMeHHO 
noflaioT neperpeTBifi nap h noflflepacHBaiOT TeMnepaTypy (#o 300-350°C - b 
peaKTopHOM 6:ioKe nHporHAponH3a 43, a b peaKTOpHOM 6noKe nHporHApojiH3a 
44 - ao 900°C). 

IlepeMeiHeHHe MarepHaira b nojiocra peaKTopHBix 6jiokob 
ocymecTBnaeTca 3a cneT Toro, hto npn Bpameram hx KopnycoB Hacraubi 
TBepfloro KOMnoHeHTa nepecBinaioTca, cKaTBiBaact noA fleficTBHeM chjibi 
Ta^cecTH c noBepxHOCTH, o6pa30BaHHOH HacTHHaMH MaTepnana b nonocTH 
peaKTopHoro 6jioica. 3Ta noBepxHOCTB HMeeT $opMy h aK ji o hh oh njiocKOCTH 

BepXHHH KOHeH KOTOpOH, pacnOJIOaceH CO CTOpOHBI B KOTopyio «HAeT 
BpameHHO), H, KaK TOJIBKO 3TH HaCTHHBI BBIXOflflT Ha ypOBeHB nOBepXHOCTH 

ecTecTBeHHoro oTKOca, ohh cicaTBiBaioTCfl bhh3. IlocKOJiBKy npoAOJiBHaa ocb 
HMeeT HaKJioH, flBH5KeHHe nacTHH npoHcxoAHT He b npe^enax nonepenHOH 
nJiocKocTH oGenaHKH, a HMeeT Bercrop, HanpaBJieHHBiH ot Bxofla k BBixo^y. 
TaKHM o6pa30M neperpeTBiH boajihoh nap Bee BpeMa HMeeT bo3mo»choctb 
KOHTaKTa c «caMonepeMeniHBaK)Hi;HMHca» HacTHHaMH TBepfloro KOMnoHeHTa. 
PaSoTa TenjionoABOA^mero y3Jia 48 o6ecneHHBaeT 3aflaHHBiH TeMnepaTypHBifi 
pejKHM pa6oTBi peaKTopa 3a cneT GecKonraKTHoro HarpeBa BHeniHefi 
noBepxHO cth peaKTopHBix 6jiokob, h nepe^aHH Tenna Ha BHyTpeHHioio 
noBepxHOCTB nonocTH peaKTopa, h nocjiesyiomHX H3JTyneHHH TenJia b nojiocTB 
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peaKTopHoro 6noKa h nepesann Tenjia nacTHnaM TBepfloro KOMnoHeHTa, 
KOHTaKTHpyiomHM c Hen, flOBOflH TeMnepaTypy b hojiocth peaKTopa ro 300-350 
°C. NH4F h HF, o6pa3yiomHecH b nponecce peaKUHH oKco<|)TopoTHTaHaTa 
aMMOHHa h neperpeToro napa, BMecTe c napaMH boabi oTroHaiOTCfl nepes 
rasooTBOAaiUHii naTpy6oK 24. TBepAtra KOMnoHeHT (coflep^KamHH Ti0 2 h 
ocTaBinyioca nacTt oKco^TopoTHTaHaTa 3mmohm (ao 10 % ot hcxoahoto 
KOJiH^ecTBa) neperpy^aeTca b peaKTopHbifi 6jiok nnporaflpojiHsa 44. Oh 
paccHHTaH Ha TeMnepaTypHbiS peacHM flo 800 - 900 °C h pa6o T aeT aHajiorHHHO 
tojilko hto onncaHHOMy, ho b KanecTBe HexoAHoro npozryicra b Hero bboa«t 
MaTepnaji coAepacannra Ti0 2 h ocTaBinyiocs nacTb oKCO(|)TopoTHTaHaTa aMMOHM 
(flo 10 % ot HexoflHoro KOJiHHecTBa) . B nponecce nepeMemeHHfl TBep^oro 
KOMnoHeHTa no, o6jiHnoBKe H3 npeccoBaHHoro flncnepcHoro KBapna, ee 
MaTepnan BCTynaeT b peaionno c HF (BtwejiaiomeHca b nponecce peaKnnn), c 
o6pa30BaHHeM TeTpa(J>Topnfla KpeMHHa (jiencojieTynero coeflHHemia) 
yflanaeMoro c oTxoAamHMH ra3aMH nepe3 rasooTBOflfliinra bbixoa 24. KoHTaier 
noAaBaeMoro b nonocxb peaKTopa neperpeToro napa c ocTaBHieiicH nacTtio 
HenpopearapOBaBHiero okco (|)TopoTHTaHaTa aMMOHHa npH TeMnepaType ro 800 
• - 900 °C npHBOflHT k TOMy, hto oh nojiHOCTbio BCTynaeT b peaicnHio. 3to 
o6ecneHHBaeT Ha BBixofle nonyneHHe KanecTBeHHoro oKcnzja THTaHa (Ti0 2 ). Ero 
BBirpyacaioT b eMKocTb 22 wra xpaHemra 6ejioro nnrMeHTa. B nponecce paSoTBi 
ycTaHOBKH NH 4 F h HF, o6pa3yiomHecH bo BTopoM 4>HJiBTpe 11, nepBon 
cyniHJiKe-AHcnepraTope 18, TpeTbeM $HJibTpe 16, nepBOM peaierope 
nnpornflpojiH3a 21, nepe3 nx rasooTBOAsnnie Bbixo#bi 24 c6pacbiBaioTCfl BMecTe 
c napaMH bo/hj b c6opHbiii ra3onpoBO# 26 h flanee b HaKonHTenb 27 $TopH£a 

aMMOHM. JljlSL BOCCTaHOBJieHHJI KOHHeHTpaHHH 4>TOpHAa aMMOHHH, co6paHHbra 

TaKHM o6pa30M MaTepnan no^BepraioT ynapHBaHHH b HcnapnTene 34. 
Hcnapaiomneca npn stom napbi bo^bi co^ep^aT #o 2 % aMMHaica. nocjie hx 
KOHAeHcanHH nojiyneHHyio aMMHanHyio BOfly c6pacbiBaioT b cmkoctb ajih ee 
xpaHeHHH. 
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KoniraecTBO aMMHaica b nHxaxene 7 aMMnaica Bocnojraaiox c6 P ocom b Hero 
aMMHaxa hs peaKTopa 1, a ecjin axoro He^ocxaxoHHO, to sa cnex pa6oxBi 
HarpeBaxejia 30 pasjiaraiox cooTBeTCTByiomyio hectb <|>xopHfla aMMOHM 
(o T 6H P afl ero hs xpy6onpoBOfla cBasBiBaiomero nnxaxejiB 29 4>xo P H,aa aMMOHM 
h peaKTop raApojiHsa 14) c nonyneHHeM aMMHaraBix napos, KOTopBie xaioice 
c6pacBiBaK)T b nnxaxenB 7 aMMHaKa. 

B TexHOJioranecKOH nenoHKe nojiyneHHH KpacHoro nnrMeHxa, imiaMOByio 
4>paKmiio (coAep^camyio (£>xopo4>eppaxBi aMMOHHa), nojiynaeMyio Ha HuiaMOBWX 
BtixoAax 5 h 10, cooTBeTCTBeHHO, peaKTopa 1 h nepBoro <J)HJiBTpa 8, 

0 6e3BO>KHBaiOX H CyUiaT (OTTOHS* C BOflHBIMH HapaMH $XOpHfl aMMOHHfl), 3axeM 

HSMejitnaioT Ha Bxopofi cyiHHJiKe-aesHHxerpaxope 23. 3axe M , nepes sarpysoHHbiH 
yseji 20 CBinynnH $xopo<|>eppax 3mmohm sarpyacaiox bo Bxopofi peaKTop 
nnpora^ponHsa 25 h nponycxaioT nepes ero peaxxopHBie 6jiokh nHporaapojiHsa, 
K ym o^HOBpeMeHHO noaaioT neperpexBiM nap npn ananorHHHBix peacHMHBix 
napaMexpax (>o 300-350°C - b nepBOM peaKXopHOM 6jio K e nnporaflpojiHsa, a bo 
bxopom peaKxopnoM 6jio K e nnporaApoJiHsa - flo 900°C). Toxobbih npoayKx 
(KpacHBiH nHnvieHx) h aican jihb aiox b cmkocxh 31. 
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OOPMYJIA H30EPETEHH5I 

1 . PeaKxopnaa ycxanoBKa, coAepacainaa peaKXop, CBSsaHHBift c hctothhkiimh 
peareHTOB, koto P bih noc P e fl cxBOM pasipyso^moro ysjia cBHsan c annapaxaMH 
nocjie W iomeH nepepa6o T KH npoflyKEOB peaKUHH, n P n sxom, peaKXop, annapaxBi 
h flexajiH ycxanoBKH BBinomieHBi hs MaxepnaJia cxoincoro k BOSfleficxBHio 
KonxaKXHpyioiHHX c hhmh peaKU,HOHHBix MaxepnanoB, OXJIHHaiOmaHCH xeM, HXO B 
KanecxBe hcxohhhkob pearenxoB ncnoJiBSOBaHBi Gymcep, A** XBepfloro 
THxaHcoflep^camero Maxepnema, nanpnMep HJiBMeraixa, h hcxohhhk 4>xo P HAa 
aMMOHM, pas'rpysoHHBiii yseji coAepaoix $HJiBxpaxHBiH, nuiaMOBBiH h 
rasooxBO^mHH bbixoabi, n P H 3XOM, rasooxBOAsmHH bbixoa peaKXopa CBHSaH c 
nnxaxejieM aMMHaKa, $HJiBxpaxHBiH bbixoa peaKXopa cBasan c nepBBiM 

4>HJIBX P OM, ^HJIBXpaXHBIH BBIXOA KOXOpOFO CBSSaH, CO BXO P BIM $HJIBX P OM, 
(^HJIBXpaXHBIH BBIXOA KOXOpOFO CBHSaH C HOJIOCXBK) peaKXOpa FHflpOJIHSa, BBIXOA 

Koxoporo b cboio onepeflb CBSsan c xpexBHM 4>HJiBxpoM, niJiaMOBBifi bbixoa 
Koxoporo cBHsan c nepsoH cyniHJiKOH-AHcnepraxopoM, uuiaMOBBra bbixoa 
koxopoh CBHsan c sarpysoHHBiM ysJioM nepBoro peaKXopa nnporHApoJiHsa, 
bbixoa Koxoporo cBasan c eMKOcxBio ajis xpaneHH* Senoro nnrMenxa, npn sxom, 
' rasooxBOAHmne bbixoabi Bxoporo ^xpa, nepBOH cyniHJiKH-AHcnepraxopa, 
xpexBero (£>HJiBxpa h nepBoro peaKXopa nnporHAponHsa cBHsaHBi c hcxohhhkom 
4,xo P HAa aMMOHM, KpoMe xoro, nnxaxejiB aMMHaKa cBaaan co bxo P bim (^HJiBxpoM 
h nojiocxBBO peaKxopa nwpoJiHsa, npn sxom, hcxohhhk 4>xo P HAa immohm, 
AonojnraxejiBHO, cBHsan c nonocxBio peaKxopa rHflponnsa, KpoMe xoro, 
mjiaMOBBie bbixoabi peaKxopa h nepBoro (JmJiBxpa csasaHBi co Bxopofi 
cyuinnKOH-flHcnepraxopoM, nuiaMOBBiH bbixoa koxo P oh cBasan c hojiocxbio 
Bxoporo peaKxopa nnporaflpoJiHsa, bbixoa Koxoporo gbsmh c eMKOCXBio wm 
xpaHeHHa KpacHoro nnraeHxa, npn sxom, raaooTBoaanpie bbixoabi Bxopoii 
cyuiHJiKH-AHcnepraxopa h Bxoporo peaKxopa nnporaApoJiHsa cBHsaHBi c 
hcxohhhkom 4>xo P HAa aMMOHHa, KpoMe xoro, nonocxH nepBoro H Bxoporo 



peaKTopoB iraporHApoJiHsa cBHsaHBi c hctohhhkom napa nocpeacxBOM 
naponpOBOAOB. 

2. PeaKxop no n.l, oxjraraaioinHHC* xeM, hto hcxohhhk $xo P HAa smmohhs 
coflep^cHT h aKO tihtc jib ^xopHfla aMMOHM, CBMsaHHLiH c nnxaxejieM (t)TO P HAa 
aMMOHM, nepes ncnapnxejib, napoBOH bbixo* Koxoporo, nepes KOHflencaxop 
cB^san c eMKOCXbio wz xpanenHH aMMHaHHofl boabi, npn 3 xom, b Kanecxse 

BblXOflOB HCXOHHHKa (£>XOpi W a aMMOHM HCHOJIbSOBaHbl BblXO^bl nnxaxejiH 

4,xo P HAa aMMOHM, a b KanecxBe bxoaob HcxoHHHKa 4>xopHfla smmobbx . 
HcnojibsoBaHbi bxoah HaKonnxejia <|>xopHfla aMMOHM. 

3. PeaKxop no n.l, oxjnwaioinHHca xeM, hxo nnxaxeiib <|>xopima aMMOHM 
cB33aH c nnxaxeneM aMMnaica, nepe3 HarpeBaxenb. 

4. PeaKxop no n.l, oxJinHaroiinraca TeM, hxo nraaMOBHfi Bbixoa Bxoporo 
4>HJibxpa cB«3aH co bxoaom nepBoro (|)HJibxpa. 

5. PeaKxop no n.l, oxjiHnaiomHHca xeM, hxo nonocxb peaKxopa raflpojinsa, 

CBH3aHa C HCXOHHHKOM MOflH^HKaXOpOB. 
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PEOEPAT 
PEAKTOPHAJI yCTAHOBKA 
Hso6peTeHHe Moacex 6bixb HcnojiBSOBaHO b nponeccax 4>xo P hahoh 
TexHonorHH nepepa6oTKH xHxaHCOAepacamero cBipBa, HanpHMep hjibmchhxobbix 
KOHHempaxoB, n P H nponsBOffCTBe AHOKCHAa THTaHa. 3aflaHa: o6ecneHemie 

B03M05KH0CXH HCHOJIB30BaHH5I peaKIJHOHHOH yCTaHOBKH flJIH peajiH3ai5HH 

<|)TopiWHOH TexHOJioran nepepa6oxKH xHxaHcoAep^Kamero CBipBa, c nojiyneHHeM 
6eJioro h KpacHoro imraeirroB. CynmocTB: peaxxopHaa yc T aHOBKa, coAepacamaa 

peaKTOp, CBJI3 aHHBIH C HCXOHHHKaMH peareHXOB, KOTOpBIH nocpeACTBOM 

pasrpysoHHoro ysna cBasaH c annaparaMH nocjie^yiomeH nepepa6oTKH npoAyxxoB 
peaicmiH, npn 3tom, peaxxop, annapaTBi h AexanH ycTaHOBKH BBinoJiHenbi hs 
Maxepnajia cxoincoro k bosachcxbhio KOHxaxxHpyioiHHX c hhmh peaKUHOHHBix 
MaxepHajioB, oxJiHHaexca xeM, hxo b xanecxBe hcxohhhkob peareHXOB 
HcnojiBSOBaHBi 6yHKep 5 a** XBepAoro xHxaHcoAepacainero MaxepnaJia, HanpHMep 
HJiBMeHHxa, h hcxohhhk (|)xopHfla aMMOHHH, pasrpysoHHBiH yseji coaepacHX 

(|)H JIBXp aXHBIH , HIJiaMOBBIH H raSOOXBCWIIHHH BHXOflH, npH 3XOM, raSOOXBOflHIUHH 

bbdcoa peaKxopa CBasaH c nnxaxeneM aMMHaxa, $HJiBxparaBiH bbixoa peaxxopa 
CBasaH c nepBBiM $HJiBxpoM, (|>HJiBxp axHBiH bbixoa Koxoporo CBHSaH, CO BXOpBIM 
4>HJiBxpoM, cJ)H JiBxp axHBifi bbixoa Koxoporo CBH3aH c hojiocxbk) peaKxopa 

THflpOJIHSa, BBIXOA KOXOpOTO B CBOK) OHepeflB CBH3a H C XpeXBHM 4)HJIBXpOM, 

HIJiaMOBBIH bbixoa Koxoporo cBHsaH c nepBofi cyniHJiKOH-flHcnepraxopoM, 
HIJiaMOBBIH bbixoa Koxopoii cBHsaH c sarpysoHHBiM ysjioM nepBoro peaKxopa 
nnporHApoJiHsa, bbixoa Koxoporo CBasaH c cmkocxbio rim xpaHeHHa 6ejioro 
nnnvieHxa, npn otom, rasooxBOAHiHHe bbixoabi Bxoporo <|>HJiBxpa, nepBOH cyimuiKH- 
AHcnepraxopa, xpexBero $HJiBxpa h nepBoro peaKxopa nHporHApoJiH3a CB*3aHBi c 

HCXOHHHKOM (^XOpHfla aMMOHHJI, KpOMe XOJTO, nHXaxeJIB aMMHaKa CBJI3aH CO BXOpBIM 

4>HJiBxpoM h nojiocxBio peaKxopa rHApoJiH3a, npn sxom, hcxohhhk (ipxopHAa 
aMMOHHJI, AonojiHHxenBHO, cBHsaH c nojiocxBio peaKxopa rHAponnsa, KpoMe xoro, 
HuiaMOBBie bbixoabi peaxxopa h nepBoro <|)HJiBxpa CBJisaHBi co Bxopoft cyniHJiKOH- 
AHcnepraxopoM, nuiaMOBBiH bbixoa Koxopoii cBJisaH c nonocxtio Bxoporo peaxxopa 



iraporHApoJiHsa, bbixoa Koxoporo csasaH c eMKOCTBio a** xpaneHH* KpacHoro 
nnrMeHxa, n P H sxom, rasooxBOAsnnie bbixoabi Bxopoft cymHJiKH-ffHcnepraxopa h 
BToporo peaKTopa nnporHApoJiHsa CBHsaHBi c hcxohhhkom (£>xo P HAa aMMOHHa, 
KpoMe xoro, noJiocxH nepBoro h BToporo peaKxopoB nnporHApoJiHsa cB* 3 aHBi c 
hctohhhkom napa nocpeACTBOM naponpoBOAOB. KpoMe xoro, hcxohhhk <t>xo P HAa 
aMMOHHH coAep^KHX HaKonHxenB <|)xopHAa aMMOHHH, CBasaHHBiH c HHxaxejieM 
^xopHfla aMMOHHH, nepes HcnapnxeJiB, napoBOH bbixoa Koxoporo, nepes 
KOHAeHcaxop CBasaH c eMKocxBio a** xpaneHH* aMMHaHHOH boabi, h P h sxom, b 
KanecxBe bbixoaob ncxoHHHKa 4>xopHAa aMMOHHS ncnojiBSOBaHBi bbixoabi HHxaxena 
4,xo P HAa aMMOHiM, a b KanecxBe bxoaob ncxoHHHKa $xo P HAa aMMOHHH 
HcnojiBSOBaHBi bxoabi HaKOHHxeJM 4>xopHAa aMMOHHH. KpoMe xoro, nnxaxejiB 
(|)xopHAa &MMOHH9 CBasaH c nnxaxeneM aMMHaKa, nepes HarpeBaxejiB. KpoMe xoro, 
HinaMOBHH bbixoa Bxoporo 4>HnBxpa cBasan co bxoaom nepBoro fcirawpa. KpoMe 
xoro, hojiocxb peaKxopa rHApojniaa, CBHsana c hcxohhhkom MOAH^HKaxopoB. 4 
3.n.<|>-jn>i, 4 huh. 



